Abstract-Educators are increasingly encouraged to practice life-long learning. Learning to cope with emerging technologies for educational purposes is, for most educators, a complex process. Consequently, educators engage in critical reflective processes, and consider new views as they learn new knowledge and skills so as how to best apply information and communication technologies to teaching and learning. For educators this process can be intimidating and frustrating. The use of new technologies in education requires educators to reconceptualise traditional educational concepts which means that educators need compelling reasons to dramatically change their teaching and learning practice.This paper highlights the significance of Mezirow's transformative learning theory for teachers' technology professional development and provides insight in teachers' learning processes as they learn emerging technologies for educational purposes. The data discussed in this paper have been drawn from a study at FontysUniversity of Applied Sciences, The Netherlands. The data were collected and analyzed according to a qualitative approach.
INTRODUCTION
Many universities, colleges and other educational institutions are continually striving to improve and provide first class educational opportunities to their students. However, over the last decades many of these institutions have experienced profound changes in their primary and secondary processes of education, research and organization. One result of these changes is that issues of teacher professionalism are contested at both the level of "policy and of practices" [1] .
Teaching is becoming one of the most challenging professions in a society where modern technologies provide new educational possibilities and place more demands on educators to make use of innovative educational technologies in their teaching [2] . Educators need to examine the pedagogical potential and opportunities of information and communication technologies (ICTs) in their teaching. Moreover, educators are expected to be able to facilitate learning in a meaningful way and the use of innovative technologies has provided new means and possibilities to bring the new learning to meaningful educational application in the classroom. Consequently, educators' traditional professional development needs to be changed in structure as well as in content.
Several distinct bodies of literature on technology professional development (TPD) [3, 4] are discussed in this paper. In considering literature on TPD, it is evident that the traditional focus of discussion has been primarily on the integration of technology into the curriculum. Numerous publications on the use of information and communication technologies (ICTs) in teaching and learning provide educators with meaningful and useful ideas, concepts and guidelines [5, 6, 7] . However, most of these publications promote the professional development of educators but fall short of addressing the issues concerning how to best conduct TPD. Fullan and Stiegelbauer [8] summarized the inadequacies of traditional professional development by saying that "nothing has promised so much and has been frustratingly wasteful as the thousands of workshops and conferences that led to no significant change in practice when the teachers returned to their classrooms" [8, p.35] .
The main aim of this paper is to look at Mezirow's transformative learning theory [9] in educational TPD in order to come to grips with the discrepancy between traditional approaches to professional development and TPD that are identified in literature. The key question in this paper is: whether transformative learning can foster educators' TPD. As we enter the 21 st century, teaching is becoming one of the most challenging professions in a society in which technology has a great impact [10] . Educators are increasingly encouraged to practice lifelong learning. Moreover, the constant demand from ministries of education, accrediting organizations, administrations, parents and teachers themselves for professional development in the use of ICTs outpaces conventional approaches of educators' professional development and emphasizes the need for different approaches in different times.
II. A GROWING DEMAND FOR NEW SKILLS
Over the last few decades, many public and private resources have been designated to providing educational institutions with adequate ICTs (hardware and software) so that educators have the opportunities to learn and use these technologies in their teaching and learning processes. Yet, educators have realized that the use of technology in the classroom does not immediately result in innovative educational practices. As a result, educational institutions as well as the public are more and more aware of the need for TPD. King [3] states:
Therefore more recently, we are aware that teachers' professional development has been more prominently recognized and funded as an essential component to ensure pedagogically sound technology use in the classroom. [p.284] With information technology, presently seen as one of the most significant challenges in education, educators are deeply affected by ICTs-related standards and requirements. Learning to cope with emerging technologies for educational purposes is, for most educators, a complex process. As a result, educators have specific needs with regard to the learning of these technologies as they are urged "to immediately and proficiently bring the new learning to significant educational application in the classrooms" [3, p.284] . Consequently, educators engage in critical reflective processes, and consider new views as they learn new knowledge and skills so as how to best apply ICTs to teaching and learning.
III. KEYWORDS AND QUESTIONS For educators technology learning can sometimes be intimidating and frustrating. However, looking at teachers' TPD as much more than technology training will provide "recommendations for TPD efforts that will not only transform educators' perspectives but also their practice" [3, p.295] . This paper highlights the significance of transformative learning theory for teachers' TPD and provides insight in teachers' learning processes as they learn technology for educational purposes.
Before proceeding, it is necessary to discuss some of the key terms that are used in continuing professional development (CPD) discourses and which are related to this paper. Sachs [1] Continuing with Sachs' [11] analysis of professionalism, two versions of professionalism exist: 'old' and 'new'. Additionally, Sachs [11] calls 'new' professionalism transformativeor democraticprofessionalism which has emerged "in response to political, social, economic and cultural conditions" (p14).
Research and writing has increasingly focused on teachers' professional development by using a lens of transformative learning [12, 13, 14] . Cranton [15] In other words, Mezirow'stransformative learning theory describes how adults integrate new information, perspectives or practice into their own world view as they engage in different learning processes [16] . Patricia King [3] points out that "when learners engage in opportunities to reflect on the meaning of what they are learning they may engage in evaluating their familiar values, beliefs, and assumptions" [3, p.155] . Reconsidering 'old' assumptionsand beliefs, learners may develop "new ways of understanding" [3, p.155] .
While ICT is not a panacea for all educational problems, universities, colleges and other educational institutions are aware of the need to integrate today's technologies as being essential tools for supporting teaching and learning processes.
Universities and other educational institutions are accountable for the quality of education they provide and as a result they have to listen to the call to integrate ICTs into their curricula. Consequently, traditional educators' TPD programs need to undergo rapid changes with regard to their structure and content. Transformative learning theory "provides a rich format from which to view faculty development in educational technology and providesinsights into faculty learning" [3, p.284] .
IV. DISCOURSES ON TPD
A review of the body of literature on TPD reveals two different and apparently oppositional schools of thought. The first, 'old' or traditional approach, primarily focuses on technology integration into the curriculum by providing educators with ideas and concepts in order to guide the process of using technology to meet educational standards [5, 6, 7] . Honey &Henriquez, [17] and Mehlinger [18] for example focus on the training and practice of educators to incorporate technology into the classroom.
The second body of literature is skeptical or critical of traditional approaches with regard to TPD for educators. Research shows that technology is being used in ways that replicate traditional instructional strategies and learning [19, 20] . More significantly, TPD tends to be "just in case" learning rather than "just in time" learning" [4, p.85]. Macmillan, Liu & Timmons [21] and Schrum [4] point out that those educators who have struggled to learn about educational technology have experienced that a brief exposure does not provide sufficient practice and pedagogical knowledge to incorporate educational technology into their teaching and learning, which makes traditional approaches and models of TPD less effective. King [3] goes even further and emphasizes that "the need for professional development becomes essential" but points out that substantial research in the field of TPD has fallen short of "providing a cohesive concept of educators' learning needs and development" [p.285]. For King [3, 16] and others such as Cranton [13] , Mezirow [22] and Hughes [23] there is an educational promise in the use of ICT resources that are more and more available to educators which can contribute to innovative teaching and learning. Hughes [23] elaborates on this and stresses that "the goal of TPD, then, is to help teachers make meaning of new constructs and experiences" [p.285] in order to determine the impact of ICTs on education.
V. TRANSFORMATIVELLEARNING THEORY Transformative learning theory is based on constructivist assumptions. Mezirow [9] sees personal meaning as constructed from our own experiences which we can validate through interaction and communication with other people. This means that what we make of the world is based on our perceptions and experiences. Mezirow [24] defines the process of learning as "the social process of constructing and appropriating a new or revised interpretation of the meaning of one's experiences as a guide to action" [24, p.222] . In fact, Mezirow [24] states that the process of learning which is meaningfulis "focused, shaped and delimited by our frames of references" and that "these meaning structures involve meaning perspectives and meaning schemes" [pp.222-223]. Meaning perspectives "are broad sets of predispositions" which result from "psycho-cultural assumptions which determine the horizons of our expectations" [24, p.223] . Meaning schemes, comprises the "constellation of concept, belief, judgment and feeling which shape a particular interpretation" [24, p.223] . In his discussion, Mezirow [24] ) emphasizes that meaning structures are transformed through reflection and states that:
Reflection involves a critique of assumptions to determine whether the belief, often acquired through cultural assimilation in childhood, remains functional for us adults. We do this by critically examining its origins, nature, and consequences. [p.223] Reflection is seen as a key concept of transformative learning. In other words, reflective thinking transforms meaning structures. This notion can be traced to Dewey [25] , who defined reflective thinking as an "active, persistent and careful consideration of any belief or supposed form of knowledge in the light of the grounds that support it and the further conclusions to which it tends" [p.9]. Mezirow's definition of reflection does not differ from Dewey's definition and can be seen as reasoning and reinterpreting acquired knowledge and experiences to form mental structures [15] . Reflective thinking according to Mezirow's theory of transformative learning can be summarized as a process in which the learner acquires new knowledge by critically examining existing assumptions, beliefs and values. Mezirow [26] Cranton [13] regards critical reflection as a central process in transformative learning which leads towards a "more inclusive, differentiated, permeable, and integrated perspective" [p.56]. It is premise reflection which has the potential to lead a learner to the transformation of "habits of mind" [22, p.263] . These habits of mind create certain limitations and are considered as "distorted meaning perspectives" [26, p.226 ]. Cranton [15] argues that context and process reflection may lead to a process of transformation but states that it is more premise reflection which critically transforms the learner's view of the world with regard to beliefs, assumptions and values.
In recent years, Mezirow's transformative learning theory has dominated adult learning literature but it has only recently addressed TPD [13, 27, 15, 28, 2] in order to better understand theprocess whereby educators critically examine their beliefs, assumptions and values. As educators gain new knowledge and understanding, they try to integrate it into their existing "frames of reference" [24, p.223] . During this process, prior beliefs, assumptions and values are critically examined and challenged which involves transformational learning.
As has been stated earlier, educators' perspective transformations are prompted by "disorienting dilemmas" [ VI. CRITIQUE OF THE LITERATURE Transformative learning theory has been around for over 25 years [15] and has been used by many scholars from a variety of perspectives. The amount of accessible research on transformative learning has grown exponentially, due to several international conferences and journals. However, a critical analysis of the literature [29] reveals notable gaps. In this part, I draw heavily on Taylor's critical research in the field of transformative learning.
Significant is that the preponderance of research reports have Mezirow's conception of transformative learning as a foundation and Taylor states that it is exceptionally difficult to find studies which do not, at least in part, include Mezirow's theory. Taylor [29] [29, p.174] Several studies include other theoretical models [30, 31, 32] . These studies, which include related conceptions, were "read [by Taylor] in its entirety and reviewed with the analysis of each study framed within transformative learning theory" [29, p174 ] such as Freire [33] and Boyd & Meyers [34] . Although Taylor includes these examples in his research, the selected studies should not belong to the body of literature of his research.
As Taylor [29] mentions in his research that transformative learning theory or related conceptions are underresearched. According to Taylor [29] , the studies conducted by [3, 16, 35, 4] are only "initial efforts" (p179) which begin to shed light on the use of ICTs that needs further research. Moreover, most of the studies which look at transformative learning in relationto TPD employ qualitative research methods. Based on his review, Taylor [29] suggests pointers for further research such as more varied methods and designs in order to collect data. This would shed more light on under-researched aspects of transformative learning in educational contexts. Taylor states that there is:
A unique compatibility between action research and transformative learning. It provides a pedagogical framework for classroom teaching action research. They share similar assumptions and outcomes about teaching for change, such as a participatory approach, the emphasis on dialogue, the essentiality of a reflective process in learning. [29, p.188] Although research methods have become more sophisticated through the use of varied designs, surveys and digital documenting techniques such as emails and portfolios, the majority of studies have a strong reliance on a traditional qualitative approach. In retrospective interviews, which are commonly employed in qualitative studies, interviewees need to recollect from memory reflective moments associated with their reflective learning. In response to this concern, initial efforts are made by Liimatainen et al. [36] who use video-taped sessions in their research which help educators with the challenge of remembering reflective moments. Moreover, the use of this form of ICT stimulates reflection and "provides further means to better understand transformative learning" [29, p.177] .
Despite the abundance of studies in the field of transformative learning, key questions with regard to technology professional development continue to be underresearched. There is a great need for adequate TPD programs and a greater understanding about the educator's role when fostering transformative learning in such programs. Why do some educators refuse to participate in these programs? What can be done to reduce resistance? Moreover, Taylor [29] mentions that there is little known about "the impact of transformative learning on learners' outcomes" [p.187]. In other words, are educators more successful in changing their education? According to Taylor [29] , "evidence for support is needed" in order to advocate, that transformative learning is a "worthwhile teaching approach" [p.187].
VII. PROFESSIONAL PRACTICE However, as has been discussed earlier, over the last two decades, many educational institutions have adopted a wide range of ICTs into their educational delivery and support processes but many of these ICT projects have been evolutionary and not revolutionary. In other words, the use of ICTs has been a process of integrating emerging technologies in old and existing practices [37] . Douglas [38] notes, that the use of blended models has not replaced the ubiquitous mode of delivery (the classroom) by other modes of delivery (virtual).
Schrum [4] states, that it is important "to look carefully at how teachers learn about" [p.85] ICTs, since they are the key to education of the future. As Collis [39] contends, it is the educator who shapes "the eventual success or lack of any computer-in-education initiative" [p.22] . In other words, should the question be posed, is TPD part of the process of transforming teaching in higher education? Cuban [40, 19] has done extensive research with regard to the issue of technology and the promise that it will change education in many respects. The conclusion of his research is that teaching about technology requires a different approach. Unfortunately, little has changed, since the fundamental goals and understandings of education have not changed. Bradshaw [41] [42, p248] The use of ICTs in education requires educators to reconceptualise traditional educational concepts [43] . This means that educators need compelling reasons to dramatically change their teaching and learning practice. Forced or mandated changes, too often result in anger and frustration. If one is lucky the result of any technology training may be a tenuous acceptance without a real change [44] . Moreover, in many cases ICTs training for educational purposes tends to be "just in case" learning instead of "just in time" learning [4, p.85]. Schrum [4] states that "authentic reasons from their daily lives might produce educators to experiment" (p.85) with ICTs for particular educational purposes. This authentic approach is reflected in the Dutch policy document e-learning in higher education [45] . According to this policy document, the use of "just in time" [4] learning might contribute to a significant change in practice. Educators need to identify their current needs and interests which will create a certain ownership of the learning process. Identifying interests and needs "supports supplementing teachers' strengths and encourages diversified instructional strategies" [4, p.85] . The process of identifying needs and interests is a prerequisite to gear adequate technology training to educators' needs and perceived goals which supports educators' ownership with regard to their TPD.
There are many educators for whom the use of ICTs for educational purposes is unfamiliar and, sometimes, a daunting prospect. To most of these teachers, the use and integration of technology in their teaching requires them to assume a learning stance. Borko& Putnam [46] state that from a constructivist perspective, "teacher-learners" engage in learning that is a "constructive and iterative process in which the teachers interpret events on the basis of existing knowledge, beliefs, and dispositions" [p. 47] . With regard to educators' TPD, this means that educators should be provided with adequate training so as to help them to "make meaning of new constructs and experiences to determine its impact on education, including learning processes" [47, pp.278-279] , only then educators may be willing to use ICTs for innovative teaching activities.
Fontys University of Applied Sciences' stated mission is to foster innovation in teaching and learning which is "expressed through practical lessons, practical placements and the use of modern communication technologies" [48] . Fontys is a learning community and encourages faculty members to gain more ICTs skills and knowledge. Many of the computer training initiatives are skills-based and directive in nature. In this way Fontys hopes that such "learning experiences will change teachers' practice in that they are better prepared to integrate" [47, p.279] ICTs in their teaching. However, Bransford& Schwartz (1999) state that in learning situations, educators interpret, question, or evaluate new knowledge through previously acquired knowledge and experiences. This reflects Mezirow's [9] transformation learning theory which conceptualizes and describes learning as a process of critical reflection. In other words, educators who learn about technology should be invited to engage in opportunities to reflect on the meaning of the use of ICTs in education. Transformation learning should be voluntary and self-direction for educators is required to go into a critical questioning of beliefs, assumptions, and perspectives with regard to their TPD.
In addition to Bransford& Schwartz' [49] research, Borko and Putnam [46] state that, "an important part of teachers' life-long learning, is the expansion of their knowledge base" [p.47] . In other words, it is strategic to identify the relevant knowledge base that educators "draw on and develop when learning to teach with technology" [47, p.279] . However, in most technology training sessions no attention is paid to the personal needs and views of the participants. Offering educators authentic reasons from their own daily lives to learn to use technology and connect it to their own subject matter knowledge and pedagogical content knowledge will encourage them to experiment with ICTs in teaching. Too often a "one size fits all" [4, p.85] model is used.
VIII. EDUCATORS' LEARNING EXPERIENCES
The data discussed in this paper have been drawn from a study which took place at Teachers College Tilburg, Fontys University of Applied Sciences, The Netherlands. Data were gathered from a focus group interview and individual interviews which were based on the interview guide approach.All interviews lasted 20 minutes and were recorded using a laptop with an integrated microphone.
Each interview was transcribed verbatim by the researcher.
As evident from their personal interviews, educators indicated that ICT challenged their perspective of how they teach. Several colleagues, who participated in a workshop about the use of emerging educational technologies, reported that latter were challenging them to reflect on their role as educator. In other words, ICTs changed their perspective of their profession. In fact, some educators had undergone perspective transformation since most of them realized that their role as educator had expanded as they realized educational possibilities in their classroom:
I What is interesting about all these comments is that participants began to see their profession as having a greater scope. Teaching with ICTs is not classroom-bound but takes on a new dimension that challenges their prior restricted views, beliefs and perspectives. These observations are parallel to Mezirow [24] Analysis of the literature on TPD and participants' data leads to the realization of the significance of developing adequate TPD programs using transformative learning theory. In Mezirow and Cranton's view, critical reflection is central to transformative learning. Engaging educators in reflecting on their profession, content and process enables them to construct a vision of themselves "as facilitators rather than teachers" [15, p.4] .
During several workshops, I experienced as facilitator, transformative learning becoming a distinctive process. The workshop activities led the participants in acquiring new knowledge, skills, or beliefs and values. Moreover, they were able to revise their beliefs and assumptions with regard to their perspective of their profession or their view of technology in education. One particular quotation from Mezirow [22] [22, p.20] IX. IMPLICATIONS FOR EDUCATIONAL PRACTICE The theoretical review and the focus group interview in this study suggest that transformative learning theory has significant implications for educators' technology professional development. It is important for educators to act on new assumptions and beliefs about their own teaching practice. As has been discussed earlier, critical reflection is a central process in transformative learning [13] . In other words, transformative learning can shed light on the nature of reflection which, in turn, can provide a useful framework for educators in order to question their teaching and learning. For example, recognizing dimensions of reflection (content reflection, process reflection, premise reflection) based on Mezirow's [26] transformative learning theory will support educators' technology professional development. For educators this suggests, that it is important to engage in critical reflection through critical peer dialogue. By making use of teaching portfolios or journals that other trusted peers can providewith critical comments, suggestions and recommendations, educators may achieve new growth in their personal and technology professional development.
Additionally, experimentation with practice creates possibilities to reflect on learning and increases selfawareness since the educator is able to question, to reflect on, and create alternatives to improve his or her teaching with emerging technologies. This implies that selfawareness is an important ingredient for professional development. Moreover, group activities that encourage educators to "think in a critical way about their teaching from a different angle" as well as "to imagine teaching in a different way is helpful" [13] . Suggestions could be: (1) creating discussion groups or critical peer groups that meet on a regular basis to exchange views, experiences or best practices with regard to ICT knowledge and skills, (2) creating pairs which consist of a novice and expert and in which the expert functions as a buddy. Engaging educators "in dialogue should not be to be fixed or saved, but rather to be seen and heard" [15, p.192] .
In sum, there is no standard format with respect to what technology professional development activities serves best, but it is clear that educators need to discuss their views, beliefs, assumptions and practice with regard to emerging technologies. Dialogue plays an important role in transformative learning [22] which fosters technology professional development.
X. CONCLUSION AND FURTHER RESEARCH Emerging technologies are being introduced in educational contexts at such a rapid rate today that it is difficult for educators to keep up. Moreover, as society and the education community realize the need to integrate ICTs in education, the need for TPD becomes more and more essential in the transformation of education.
This paper examined the literature on TPD and considered the current state of TPD for educators in higher education and described efforts to improve the situation based on Mezirow [9] and Cranton's [15] transformative learning theory. This theory reveals changes educators can experience with regard to their practices and provides insight in and a better understanding of how to develop adequate TPD programs for educational purposes. Additionally, it affirms that the human element in the transformation of education and the implementation of ICTs in the classroom cannot be overemphasized or, as Scheingold [50] puts it:
The challenge of integrating technology into schools and classrooms is much more human than it is technological … it is not fundamentally about helping teachers to operate machines. Rather it is about helping people primarily, teachers, integrate these technologies into their teaching as tools of a profession that is redefined through theincorporation process. [50, pp.17-27] Helping educators to use ICTs effectively in the classroom may be the most important step "to assuring that current and future investments in [educational] technologies are realized" [51, p.2], the benefits of using emerging technologies in teaching and learning are enormous. However, the emphasis should be on the human element, the educator, and not only on the technological.
In her research, Hawkins [52] states that there are several factors which are of equal importance in creating technology-using educators. Her words reflect the ideas, views and experiences of many educators and researchers in the challenging endeavor called TPD:
Intensive sessions where teachers are able to explore new ideas and materials; follow-up support over an extended period of time with mentors … ongoing, reflective conversations with colleagues doing the same job and trying to make similar change; and observations of other teachers, both for exemplary practice and observing the process of change. [52, p.215] Although literature makes clear that transformative learning theory will result in improvement of TPD programs for educators, it is not often put into practice in a well-articulated manner. Using transformative learning theory as a format or model to develop TPD programs is a nontrivial matter. In other words, more research needs to be done to provide effective TPD for educators in higher education.
In my role as an e-learning coordinator and as a lecturer, I experience on a daily basis that many colleagues feel isolated and without adequate support or challenge from others within the organization. Although the number of empirical studies is increasing, there is still much that is not known about transformative learning and its supportive role in educational technology professional development programs. In order to come to grips with this undesirable and inefficient situation I am very interested in adopting an action research approach to studying the ways in which educators "experience, conceptualize and perceive" professional development [53, p.57] .
